Introduction {#sec1}
============

Gastric cancer is still one of the most common malignant neoplasms in the world. Currently it constitutes the third cause of death among all malignancies. In spite of the progress of surgical methods and chemotherapy, the 5-year survival rate among patients in Europe and the USA does not exceed 30% \[[@cit0001], [@cit0002]\]. Development of new endoscopic techniques has a potential to improve treatment results due to detection of early gastric cancer. Early cancers (T1) of the gastrointestinal tract are neoplasms restricted to mucosa (Tm1) and submucosa (T1sm). Information about the depth of early cancer invasion and the status of regional lymph node involvement is essential for the prognosis. According to the Japanese classification, there are 3 types of early gastric cancer: type I -- polypoid, type II -- superficial, and type III -- ulcerative \[[@cit0003]\]. Type II is divided into three subtypes, i.e. IIa -- superficial elevated, IIb -- superficial flat (at the level of mucosa), and IIc -- superficial depressed (slightly depressed). In Europe the most frequently used classification of superficial neoplastic lesions is the Paris classification \[[@cit0004]\]. The highest rate of early gastric cancer detection has been reported in such countries as Japan (50%) and Korea (46--67%). In Europe it is significantly lower (15%) \[[@cit0005]--[@cit0007]\]. In Poland it has not been estimated. An improvement in the detection rate of early proliferative lesions within the stomach depends on several factors including the individual skills of physicians and imaging techniques they use as well as the health awareness of society and implementation of screening programs.

Aim {#sec2}
===

The aim of this study was to summarize our experience in diagnosis and treatment of early gastric cancer patients.

Material and methods {#sec3}
====================

We analyzed the results of endoscopic examination, histopathological findings and treatment methods in 16 patients who were diagnosed with early gastric cancer in the Endoscopy Unit of the Oncology Center in Bydgoszcz between 2014 and 2016. Endoscopic examinations were performed with Olympus systems (GIF-Q180, GIF-QTH180 and GIF-Q190). White-light and narrow-band imaging (NBI) was used. Photodocumentation was stored in the Olympus Endobase system. The preliminary diagnosis was established on the basis of the endoscopic image that served as a reference. For histopathological analysis 2 to 4 specimens were collected from the suspicious gastric lesion. All patients with pathologic diagnoses of adenocarcinoma underwent contrast-enhanced abdominal and chest computed tomography (CT). In 3 cases endoscopic ultrasound examination was performed. All patients were qualified for treatment by the Gastric Cancer Treatment Interdisciplinary Team consisting of a surgeon, clinical oncologist, radiologist, pathologist, radiotherapist and gastroenterologist \[[@cit0008]\]. The final diagnosis was established on the basis of histopathological findings obtained from surgical and endoscopic specimens. Cancer staging was performed based on pathological examination in accordance with the current TNM classification. Patients who underwent endoscopic submucosal dissection (ESD) had a follow-up endoscopic examinations every 3 months for 2 years. In the case of patients after surgical intervention endoscopic examination was performed every 12 months. Once a year abdominal CT was performed.

Results {#sec4}
=======

Between 2014 and 2016, 16 patients, 12 (75.0%) male and 4 (25.0%) female, were diagnosed with early gastric cancer ([Table I](#t0001){ref-type="table"}, [Figure 1](#f0001){ref-type="fig"}). The average age of all patients was 65.5 years, with the average of 67.5 years in women and 64.8 years in men. In 11 (68.7%) patients dyspeptic symptoms were present and they were the most frequently reported complaints. Five (31.25%) patients were asymptomatic. Location of early gastric cancer included gastric body (6 patients -- 37.0%), prepyloric part of stomach (4 patients -- 25.0%), gastric angle (3 patients -- 18.75%) and gastric cardia (3 patients -- 18.75%). A surgical approach was used in the majority of cases. The surgery qualification included mainly adenocarcinomas with histological differentiation grades G2 and G3. In 12 (75.0%) patients total gastrectomy was performed. One patient underwent wedge resection of the prepyloric part of the stomach. During surgical procedures performed in 13 patients a total of 231 lymph nodes were removed (on average of 17.8 nodes per procedure) and assessed as free of metastasis. In the postoperative period 1 patient experienced anastomosis leak that was successfully treated using a temporal self-expandable prosthesis. In 3 other patients ESD was performed. No complications were observed after endoscopic treatment. The endoscopic assessment results and histopathological findings were consistent in terms of lesion size and submucosal infiltration degree. It was also confirmed that the endoscopic assessment of all cases treated surgically matched the result obtained during the postoperative material examination. The histopathological examination of both biopsy and postoperative material indicated 8 (50.0%) cases of intestinal-type adenocarcinoma, 7 (43.75%) cases of diffuse-type adenocarcinoma and 1 (6.25%) case of mixed-type adenocarcinoma. In 7 (43.75%) cases the degree of the histological maturity of the cancer was classified as G3, in 5 (31.25%) cases as G2 and in 4 (25.00%) patients as G1. During the follow-up none of the patients was diagnosed with local or distant recurrence.

###### 

Summary table of patient data -- sex, age, gastric location, Paris classification, histology, Lauren subtypes, treatment, size, pTNM classification and total number of lymph nodes dissected

  No.   Sex      Age\[years\]   Size\[mm\]   Gastric location   Paris classification   Histology                                Lauren subtypes   Treatment            Size \[mm\]         pTMN classification/total number lymph nodes
  ----- -------- -------------- ------------ ------------------ ---------------------- ---------------------------------------- ----------------- -------------------- ------------------- ----------------------------------------------
  1     Male     65             8 × 10       Antrum             0--IIa/IIc             Adenocarcinoma G3                        Diffuse           Gastrectomy          5 × 6               pT1aN0/45
  2     Male     65             15 × 20      Antrum             0--IIa/IIc             Adenocarcinoma G2                        Intestinal        ESD                  18 × 16             pT1aNx
  3     Male     46             14 × 20      Angle              0--Is/III              Adenocarcinoma mucocellullare G3         Diffuse           Gastrectomy          20 × 20             pT1bN0/15
  4     Female   73             20 × 25      Body               0--IIa                 Adenocarcinoma mucocellullare G3         Diffuse           Gastrectomy          35 × 35             pT1aN0/20
  5     Male     55             16 × 18      Angle              0--IIa                 Adenocarcinoma G3                        Diffuse           Gastrectomy          20 × 20             pT1bN0/19
  6     Female   66             30 × 30      Body               0--III                 Adenocarcinoma G2 partim mucocellulare   Mixed             Gastrectomy          40 × 50             pT1bN1/18
  7     Male     80             10 × 10      Body               0--Is                  Adenocarcinam G1                         Intestinal        ESD                  10 × 10             pT1bNx
  8     Male     80             19 × 18      Body               0--IIa                 Adenocarcinoma G2                        Intestinal        Gastrectomy          2 × 2 multi-focal   pT1aN0/11
  9     Female   57             25 × 25      Body               0--IIa/III             Adenocarcinoma mucocellullare G3         Diffuse           Gastrectomy          25/25               pT1bN0/23
  10    Male     71             10 × 10      Cardia             0--Is                  Adenocarcinoma G2                        Intestinal        ESD                  16 × 16             pT1bNx
  11    Male     64             10 × 12      Cardia             0--IIa                 Adenocarcinoma G1                        Intestinal        Gastrectomy          10 × 10             pT1bN0/20
  12    Male     59             15 × 18      Antrum             0--IIa/IIc             Adenocarcinoma G3                        Diffuse           Gastrectomy          25 × 20             pT1aN0/16
  13    Male     59             10 × 12      Antrum             0--IIa/IIc             Adenocarcinoma G1                        Intestinal        Distal gastrectomy   8 × 8               pT1aN0/14
  14    Female   74             20 × 22      Body               0--Is/III              Adenocarcinoma mucocellullare G3         Diffuse           Gastrectomy          15 × 18             pT1bN0/9
  15    Male     72             25 × 26      Angle              0--III                 Adenocarcinoma G2                        Intestinal        Gastrectomy          25 × 30             pT1bN0/14
  16    Male     62             20 × 30      Cardia             0--IIa                 Adenocarcinam G1                         Intestinal        Gastrectomy          20 × 25             pT1bN0/8

![Endoscopic images of early gastric cancer. Conventional white light (**2--6, 8, 10, 11, 15, 16**) and narrow-band imaging endoscopy (**1, 7, 9, 12--14**)](PG-13-31751-g001){#f0001}

Discussion {#sec5}
==========

The advances in endoscopic technology seen in recent decades and better understanding of gastric cancer pathophysiology of the gastrointestinal tract have contributed to more frequent detection and earlier treatment. The difference in early gastric cancer detection rate that is observed between Japan and Europe may be associated with diverse endoscopic and histopathological examination protocols. In their collective analysis Menon and Trudgill \[[@cit0009]\] proved that 11.3% of cancers located in the upper gastrointestinal tract may be overlooked in gastroscopy that was performed up to 3 years before the diagnosis was made. In order to improve the effectiveness of gastroscopy it is necessary to perform full air insufflation, remove the mucus and foam through gastric irrigation, and keep records of photodocumentation and biopsy protocols. The examination time should be extended, especially in patients showing signs of inflammation and metaplasia that increase the risk of neoplasia. If more than 7 min are allowed for gastroscopy, the detection rate of high-risk lesions, dysplasia and gastric cancer increases \[[@cit0010]\]. The Asian SSS protocol (Systematic Screening protocol for the Stomach) suggests preparing documentation consisting of at least 22 representative images, which in case of the ESGE guidelines are limited to 10 \[[@cit0011]--[@cit0013]\].

During endoscopic examination of our patients we paid particular attention to the assessment of the mucosal surface. We searched for elevations and depressions, changes in color and vascular abnormalities, as well as spontaneous and contact bleedings. We used NBI to ensure more accurate assessment of the surface and vascularization of lesions found during endoscopy. Yao \[[@cit0012]\] proposed a simple VS (Vascular and Surface pattern) classification in the case of such superficial lesions. Finding both microsurface pattern irregularities (surface -- S) and microvascular pattern irregularities (vessel -- V) increases the sensitivity (95%) and specificity (97%) of early cancer detection. The use of a simple GUP (gastritis-like lesions (G), ulcerative lesions (U) and polypoid lesions (P)) system is also suggested for early gastric cancer diagnosis and characterization of the endoscopic lesions found. This system distinguishes gastritis-like lesions, ulcerative lesions and polypoid lesions \[[@cit0012]\].

Another classification used in the course of assessing mucosal lesions suspected of cancerous hyperplasia was the Paris classification. It was used mainly to assess the risk of submucosal invasion. It is assumed that the highest percentage of submucosal layer infiltration occurs in superficial neoplastic lesions of type 0--I and 0--IIa + IIc. If ulceration, significant elevation of the lesion and fold convergence with elevation of the whole region were observed, preliminary diagnosis indicated infiltration or excess of deeper layers of submucosa.

The extent of gastrectomy and lymphadenectomy in gastric cancer, as well as the recommended reconstruction methods, has regularly evolved in recent years \[[@cit0014]\]. Total gastrectomy with lymphadenectomy for years has remained the standard of care in the radical treatment of gastric cancer. Partial or subtotal gastrectomy is accepted in selected cases of peripheral tumor location and early gastric cancer \[[@cit0015]\].

Until recently surgical treatment of gastric cancer was considered the only curative method. This view changed when analyses were performed for early gastric cancer patients after gastrectomy and lymphadenectomy. In these cases the 5-year survival rate was higher than 90%, and the lymph node metastasis rate for T1a and T1b stages was 3% and 20%, respectively \[[@cit0016]\]. These results of these analyses and the determined perioperative morbidity rate in the order of a few percent suggest that surgery may not be the correct approach in the case of early gastric cancer. Having that in mind, in selected cases of early gastric cancer low-invasive procedures, such as wedge resection and/or advanced endoscopic techniques, may constitute an equally radical treatment method.

Endoscopic resection of superficial neoplastic lesions of the gastrointestinal tract is becoming a more and more common treatment method with efficacy comparable to surgical treatment. The advantages of endoscopic methods include low invasiveness, a smaller number of complications, lower treatment costs and better post-procedure quality of life. The first endoscopic mucosal resections (EMR) were performed by the Japanese at the beginning of the 1980s. Further dynamic development of mucosal resection methods is associated with the introduction of endoscopic knife (IT Knife, insulation-tipped electrosurgical knife) in 1996, which allowed for one-piece resection (en bloc) of the affected mucosa in the field of \> 2 cm in diameter \[[@cit0016]--[@cit0018]\]. This type of procedure (ESD) has an advantage over EMR because it gives the possibility to pathologically assess the oncological radicality of the resected lesion together with the horizontal and vertical margin of normal tissue and offers a low percentage of local recurrence in comparison to EMR \[[@cit0016]\].

Neoplastic lesions of the gastrointestinal tract that have a very small risk of lymph node metastasis and may be resected en bloc are the general indication for endoscopic resection. Specific indications change every few years. These changes are driven by the advances observed in this field -- development of endoscopic imaging techniques, introduction of new endoscopic tools and analyzing treatment results obtained in an increasing number of patients. The European Society of Gastrointestinal Endoscopy (ESGE) recommends considering endoscopic treatment of gastric lesions in the following cases: dysplastic lesions regardless of their size, intramucosal differentiated-type adenocarcinoma without ulceration (size ≤ 2 cm, \> 2 cm expanded indication), intramucosal differentiated-type adenocarcinoma with ulceration (size ≤ 3 cm, expanded indication), intramucosal undifferentiated adenocarcinoma (size ≤ 2 cm, expanded indication), differentiated-type adenocarcinoma with submucosal invasion (sm1 ≤ 500 µm, size ≤ 3 cm, expanded indication) \[[@cit0018]\].

The Japanese Gastric Cancer Association (JGCA) recommends endoscopic treatment (EMR or ESD) as a standard treatment for differentiated-type adenocarcinomas without ulceration, T1a, size ≤ 2 cm. Radical procedure criteria are met under the following conditions: en bloc resection, size ≤ 2 cm, poorly differentiated adenocarcinoma, pT1a stage, negative horizontal and vertical margins, no lymphovascular infiltration. Expanded indications include cancer cases classified as T1a and assessed as highly differentiated without ulceration \> 2 cm in diameter, highly differentiated with ulceration ≤ 3 cm in diameter and poorly differentiated without ulceration ≤ 2 cm in diameter \[[@cit0019]\].

In the material presented, the initial ESD qualification was positive for 5 patients, in the case of whom the endoscopic image did not reveal neoplastic infiltration extending beyond submucosa or the risk of submucosal invasion assessed in accordance with the Paris classification was low. In 2 cases we did not perform dissection due to the fact that the lesion did not lift after submucosal injection of indigo carmine solution. In 1 case the lesion, although superficial, did not lift probably because of cancerous hyperplasia within the atrophic mucosa and a very thin layer of the submucosa. In addition, this lesion displayed contact and spontaneous bleeding. In the remaining cases ESD was radical and was performed without complications. The pathological assessment of the endoscopic material resected en bloc and postoperative material confirmed that it is possible to assess the submucosal invasion on the basis of the endoscopic image. During the 2-year follow-up after endoscopic treatment local recurrence or lymph node metastases were not identified.

The good outcomes of surgical treatment and low percentage of complications observed in our material show how important the role of the operating surgeon is. Surgery performed in a highly specialized department by experienced physicians is probably the key factor reducing the risk of postoperative complications and consequently leading to better outcomes of gastric cancer treatment. In facilities having limited experience in advanced endoscopic techniques gastrectomy should remain the gold standard of early gastric cancer treatment \[[@cit0020]\].

It should be pointed out that the correct multi-specialty treatment of early gastric cancer is not possible unless the histological type is determined together with its differentiation level and clinical stage. The most important step of the process is the identification of the treatment method used by a multi-specialty team.

Conclusions {#sec6}
===========

Accurate examination technique and use of new generation endoscopes allow for detection of early gastric neoplastic lesions. The model of multi-specialty qualification for treatment, including advanced endoscopic techniques, should be promoted.
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